TDP-43 localizes in mRNA transcription and processing sites in mammalian neurons.
TDP-43 is a RNA/DNA-binding protein structurally related to nuclear hnRNP proteins. Previous biochemical studies have shown that this nuclear protein plays a role in the regulation of gene transcription, alternative splicing and mRNA stability. Despite the ubiquitous distribution of TDP-43, the growing list of TDP-43 proteinopathies is primarily associated with neurodegenerative disorders. Particularly, TDP-43 redistributes to the cytoplasm and forms pathological inclusions in amyotrophic lateral sclerosis and several forms of sporadic and familiar frontotemporal lobar degeneration. Here, we have studied the nuclear compartmentalization of TDP-43 in normal rat neurons by using light and electron microscopy immunocytochemistry with molecular markers for nuclear compartments, a transcription assay with 5'-fluorouridine, and in situ hybridization for telomeric DNA. TDP-43 is concentrated in euchromatin domains, specifically in perichromatin fibrils, nuclear sites of transcription and cotranscriptional splicing. In these structures, TDP-43 colocalizes with 5'-fluorouridine incorporation sites into nascent pre-mRNA. TDP-43 is absent in transcriptionally silent centromeric and telomeric heterochromatin, as well as in the Cajal body, a transcription free nuclear compartment. Furthermore, a weak TDP-43 immunolabeling is found in nuclear speckles of splicing factors. The specific localization of TDP-43 in active sites of transcription and cotranscriptional splicing is consistent with biochemical data indicating a role of TDP-43 in the regulation of transcription and alternative splicing.